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(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a method for 
making a multigradational display of an optoelectronic 
device by a time gradation method without having to 
provide reset lines. 

SOLUTION: The optoelectronic device is provided with 
optoelectronic elements, driving transistors which drive 
them, switching transistors which control the drive 
transistors, and reset transistors which function to reset 
the drive transistors into an off state corresponding to 
intersections of scanning lines and data lines and 
obtains gradations by repeating setting and resetting 
operations as prescribed by a setting step, wherein an 
on-signal is supplied to a switching transistor via a 
scanning line and then a setting signal selecting whether 

a drive transistor turns on or off is supplied to the drive transistor and a resetting step, wherein 
the reset signal of a reset transistor is supplied through the scanning line to turn off the drive 
transistor. 
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CLAIMS 



[Claim(s)] 

[Claim 1] The driving transistor which drives an electro-optics component and this electric element 
corresponding to the intersection of the scanning line and the data line, The switching transistor which 
controls this driving transistor, The reset transistor which resets this driving transistor to non-switch-on, 
The ON signal which is the drive approach of preparation ************** an( j m akes said switching 
transistor an ON state is given to said switching transistor through said scanning line. The set step which 
gives the set signal which chooses a flow or un-flowing corresponding to the period which gives said 
ON signal to said driving transistor through said data line and said switching transistor, [ of said driving 
transistor ] The drive approach of the electro-optic device characterized by including the reset step 
which resets said driving transistor to non-switch-on by giving the ON signal which makes said reset 
transistor an ON state to said reset transistor through said scanning line. - 

[Claim 2] It is the drive approach of the electro-optic device characterized by connecting the end of said 
reset transistor to this power-source line, including further the power-source line by which said electro- 
optic device supplies a current to an electro-optics component through said driving transistor in the drive 
approach of an electro-optic device according to claim 1 . 

[Claim 3] The drive approach of the electro-optic device characterized by the conductivity type of said 
switching transistor differing from the conductivity type of said reset transistor mutually in the drive 
approach of an electro-optic device according to claim 1 or 2. 

[Claim 4] The drive approach of the electro-optic device characterized by the conductivity types of said 
switching transistor, said driving transistor, and said reset transistor being n mold, p mold, and a p mold, 
respectively in the drive approach of an electro-optic device according to claim 1 to 3. 
[Claim 5] The drive approach of an electro-optic device that the electrical-potential-difference value VO 
corresponding to the off signal which makes an OFF state both the electrical-potential-difference value 
VR corresponding to the ON signal which makes an ON state the electrical-potential-difference value 
VS corresponding to the ON signal which makes said switching transistor an ON state, and said reset 
transistor in the drive approach of an electro-optic device according to claim 4, said switching transistor, 
and said reset transistor is characterized by filling relational expression called VS>VO>VR. 
[Claim 6] It sets to the drive approach of an electro-optic device according to claim 5, and is -VS**VR 
and V0=0. The drive approach of the electro-optic device characterized by filling the relational 
expression V (bolt). 

[Claim 7] in the drive approach of an electro-optic device according to claim 1 to 6, the period which 
makes said switching transistor an ON state makes a reset transistor an OFF state — and ~ The drive 
approach of the electro-optic device characterized by the period which makes said reset transistor an ON 
state making said switching transistor an OFF state. 

[Claim 8] The drive approach of the electro-optic device characterized by obtaining gradation in the 
drive approach of an electro-optic device according to claim 1 to 7 by setting up the time interval 
between said set steps and said reset steps. 

[Claim 9] The drive approach of the electro-optic device characterized by obtaining gradation by 
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repeating the set-reset actuation specified at said set step and said reset step two or more times in the 
drive approach of an electro-optic device according to claim 1 to 8. 

[Claim 10] The drive approach of the electro-optic device characterized by the time intervals between 
said set step in said set-reset actuation repeated two or more times and said reset step differing in the 
drive approach of an electro-optic device according to claim 9, respectively. 

[Claim 1 1] In the drive approach of an electro-optic device according to claim 9 or 10, all the time 
intervals between said set step of said set-reset actuation repeated two or more times and said reset step 
differ, and the ratio of these time intervals is about 1:2 on the basis of the minimum time interval among 
said time intervals. : .. The drive approach of the electro-optic device characterized by being set up so 
that it may be set to :2n (n is one or more integers). 

[Claim 12] It is the drive approach of the electro-optic device characterized by being the signal which 
determines the switch-on of said driving transistor instead of said set signal choosing a flow or un- 
flowing in the drive approach of an electro-optic device according to claim 1 to 1 1 .[ of said driving 
transistor ] 

[Claim 13] The drive approach of the electro-optic device characterized by said electro-optics 
component being an organic electroluminescent element in the drive approach of an electro-optic device 
according to claim 1 to 12. 

[Claim 14] The electro-optic device characterized by driving by the drive approach of an electro-optic 
device according to claim 1 to 13. 

[Claim 15] The driving transistor which drives an electro-optics component and this electro-optics 
component corresponding to the intersection of the scanning line and the data line, The switching 
transistor which controls this driving transistor, The reset transistor which resets this driving transistor to 
non-switch-on, Are preparation ************** anc j t h e signal which makes said switching transistor 
and said reset transistor an ON state or an OFF state is generated. The electro-optic device characterized 
by including at least one drive circuit which generates the signal which sets said driving transistor 
corresponding to the signal which makes said switching transistor an ON state. 
[Claim 16] The driving transistor which drives an electro-optics component and this electro-optics 
component corresponding to the intersection of the scanning line and the data line, The switching 
transistor which controls this driving transistor, The reset transistor which resets this driving transistor to 
non-switch-on, With the scanning-line driver who is preparation ************** and supplies the 
signal which makes said switching transistor and said reset transistor an ON state or an OFF state to said 
scanning line The electro-optic device characterized by including the data-line driver who supplies the 
signal which sets said driving transistor corresponding to actuation of said scanning-line driver to said 
data line. 

[Claim 17] The driving transistor which drives an electro-optics component and this electro-optics 
component corresponding to the intersection of the scanning line and the data line, The switching 
transistor which controls this driving transistor, The reset transistor which resets this driving transistor to 
non-switch-on, The ON signal for performing the set step which is preparation ************** and 
sets said electro-optics component is given to said switching transistor through said scanning line, And 
the electro-optic device characterized by giving the ON signal for performing the reset step which resets 
said electro-optics component to said reset transistor through said scanning line. 
[Claim 18] It is the electro-optic device characterized by connecting the end of said reset transistor to 
this power-source line, including further the power-source line by which said electro-optic device 
supplies a current to an electro-optics component through said driving transistor in an electro-optic 
device according to claim 15 to 17. 

[Claim 19] The electro-optic device characterized by said electro-optics component being an organic 
electroluminescent element in an electro-optic device according to claim 15 to 18. 
[Claim 20] Electronic equipment by which it comes to mount said electro-optic device according to 
claim 14 to 19. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to electronic equipment equipped with the drive 
approach of the suitable electro-optic device for displays, such as the drive approach of an organic 
electroluminescence display, and an organic electroluminescence display, an electro-optic device, 
and these electro-optic devices. 
[0002] 

[Description of the Prior Art] The organic electroluminescence display using an organic material as a 
luminescent material of a light emitting device attracts attention recently as what has the potential 
which is excellent in extensive angle-of- visibility nature, and can respond enough to the request from 
commercial scenes, such as thin-shape-izing of a display, lightweight-izing, a miniaturization, and 
low-power-izing. 

[0003] Although organic electroluminescence displays differ in the conventional liquid crystal 
display etc. and it is necessary to control the luminescence condition of a light emitting device by the 
current To one of such the approaches The Conductance Control method () [ T.] Shimoda, 
M.Kimura, et al., Proc.Asia Display 98, 217, M.Kimura, et al., IEEE Trans.Elec.Dev.46, and 2282 
(1999), There are M.Kimura, et al., Proc.IDW 99, 171, M.Kimura, et al., Dig.AM-LCD 2000, and to 
be published. This approach is the approach of controlling the luminescence condition of a light 
emitting device by the current value in analog, and is performed by changing the potential given to 
the gate electrode of the driving transistor which specifically participates in the drive of a light 
emitting device. However, when using the thin film transistor which dispersion in a current 
characteristic tends to produce, the difference in the current characteristic of each transistor may be 
directly reflected as heterogeneity of the luminescence condition of a light emitting device. 
[0004] Then, the area gradation method (M.Kimura, et al., Proc.Euro Display'99 Late-News Papers, 
71, JP,9-233107,A, M.Kimura, et al., Proc.IDW 99, 171, M.Kimura, et al., J.SID, to be published, 
M.Kimura, et al., Dig.AM-LCD2000, to be published) was invented, an area gradation method - 
above-mentioned ConductanceControl — it is the approach of controlling the luminescence condition 
of a light emitting device, without using the luminescence condition of middle brightness unlike law. 
That is, it is the approach of dividing into two or more sub-picture elements the pixel arranged in the 
shape of a matrix, choosing either [ two conditions ] the perfect luminescence condition of the light 
emitting device contained in those sub-picture elements, or a perfect nonluminescent condition, 
changing the gross area of the sub-picture element which is in a perfect luminescence condition 
among two or more sub-picture elements, and performing a gradation display. By the area gradation 
method, since it is not necessary to set up the in-between current value corresponding to the 
luminescence condition of middle brightness, the effect of the current characteristic of a transistor 
which drives a light emitting device is reduced, and the homogeneous improvement in image quality 
is attained. However, by this approach, the number of gradation will be restricted by the number of 
sub-picture elements, and since it is necessary to divide a pixel into more sub-picture elements in 
order to make [ more ] the number of gradation, there is a trouble that pixel structure becomes 
complicated. 

[0005] The time amount gradation method (M.Kimura, et al., Proc.IDW 99, 171, M.Kimura, et al., 
Dig.AM-LCD 2000, to be published, M.Mizukami, et al., Dig.SID 2000, 912, K.Inukai, et al., 
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Dig. SID 2000, 924) was invented to it. A time amount gradation method is an approach of changing 
the period in the perfect luminescence condition of the light emitting device in one frame, and 
obtaining gradation. Therefore, in order to make [ many ] the number of gradation like an area 
gradation method, it is not necessary to establish many sub-picture elements, and since concomitant 
use with an area gradation method is also possible, it is expected as a promising approach for 
performing a gradation display in digital one. 
[0006] 

[Problem(s) to be Solved by the Invention] However, by the time amount gradation method of SES 
(Simultaneous-Erasing-Scan) reported by "K.Inukai, et al., Dig.SID 2000, and 924", in addition to 
the scanning line, a reset line is further needed, and there is a trouble that luminescence area 
contracts. 

[0007] Then, the 1 st purpose of this invention is offering the approach of obtaining the gradation of a 
form[ a reset line ]-less electro-optic device, and is offering the approach of obtaining the gradation 
of displays, such as an organic electroluminescence display, by the time amount gradation method 
especially. Moreover, it is the 2nd purpose to offer the electro-optic device driven by this drive 
approach. 
[0008] 

[Means for Solving the Problem] In order to attain the 1st purpose of the above, the drive approach 
of the 1st electro-optic device of this invention The driving transistor which drives an electro-optics 
component and this electro-optics component corresponding to the intersection of the scanning line 
and the data line, The switching transistor which controls this driving transistor, The reset transistor 
which resets this driving transistor to non-switch-on, The ON signal which is the drive approach of 
preparation ************** am j ma^g sa [^ switching transistor an ON state is given to said 
switching transistor through said scanning line. The set step which gives the set signal which chooses 
a flow or un-flowing corresponding to the period which gives said ON signal to said driving 
transistor through said data line and said switching transistor, [ of said driving transistor ] It is 
characterized by including the reset step which resets said driving transistor to non-switch-on by 
giving the ON signal which makes said reset transistor an ON state to said reset transistor through 
said scanning line. That is, a luminescence period can be suitably set up by giving the ON signal of a 
switching transistor, and the ON signal of a reset transistor through the same scanning line, without 
forming a reset line. Here, the electro-optics component and the electro-optic device mean the 
component and equipment by which a luminescence condition and an optical property are controlled 
electrically, respectively. As an example of an electro-optic device, displays, such as a luminescence 
display, a liquid crystal display, or an electrophoresis display, are mentioned, for example. 
[0009] In addition, let this specification pass and "ON signal is given to said switching transistor 
through said scanning line. The step which gives the set signal which chooses a flow or un-flowing 
corresponding to this to said driving transistor through said data line and said switching transistor" is 
defined as a "set step". [ of said driving transistor ] "The step which resets said driving transistor to 
non-switch-on by giving the ON signal which makes said reset transistor an ON state to said reset 
transistor through said scanning line" is defined as a "reset step." 

[0010] As for the drive approach of the 2nd electro-optic device of this invention, the end of said 
reset transistor is characterized by connecting with this power- source line, including further the 
power-source line by which said electro-optic device supplies a current to an electro-optics 
component through said driving transistor in the drive approach of the above-mentioned electro-optic 
device. 

[001 1] The drive approach of the 3rd electro-optic device of this invention is characterized by the 
conductivity type of said switching transistor differing from the conductivity type of said reset 
transistor mutually in the drive approach of the above-mentioned electro-optic device. When a reset 
transistor is p mold when the switching transistor of this is n mold, and a switching transistor is p 
mold, it means that a reset transistor is n mold. Thereby, a switching transistor and a reset transistor 
can be operated complementary by choosing the signal of high potential and low voltage suitably. 
[0012] The drive approach of the 4th electro-optic device of this invention is characterized by the 
conductivity types of said switching transistor, said driving transistor, and said reset transistor being 
n mold, p mold, and a p mold, respectively in the drive approach of the above-mentioned electro- 
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optic device. That is, since a switching transistor can be made into an ON state and a reset transistor 
can be made into an ON state by giving the scan signal of low voltage by giving the scan signal of 
high potential, a switching transistor and a reset transistor can be operated complementary. 
[0013] It is characterized by the drive approach of the 5th electro-optic device of this invention 
filling relational expression called VS>V0>VR in the electrical-potential-difference value V0 
corresponding to the off signal which makes an OFF state both the electrical-potential-difference 
value VR corresponding to the ON signal which makes an ON state the electrical-potential- 
difference value VS corresponding to the ON signal which makes said switching transistor an ON 
state, and said reset transistor in the drive approach of the above-mentioned electro-optic device, said 
switching transistor, and said reset transistor. 

[0014] It sets to the drive approach of the above-mentioned electro-optic device, and the drive 
approach of the 6th electro-optic device of this invention is -VS**VR and V0=0. It is characterized 
by filling the relational expression V (bolt). By the drive approach of the electro-optic device 
concerning claim 5 and claim 6, the on-off control action of a switching transistor and the on-off 
control action of a reset transistor can be performed only by setting up 3 electrical-potential- 
difference value of VS, V0, and VR. 

[0015] It is characterized by that the period when the drive approach of the 7th electro-optic device 
of this invention makes said switching transistor an ON state in the drive approach of the above- 
mentioned electro-optic device makes a reset transistor an OFF state, and the period which makes 
said reset transistor an ON state making said switching transistor an OFF state. Thereby, the period 
holding selection of the condition of an electro-optics component and its condition of having been 
chosen can be set up clearly. 

[0016] The drive approach of the 8th electro-optic device of this invention is characterized by 
obtaining gradation in the drive approach of the above-mentioned electro-optic device by setting up 
the time interval between said set steps and said reset steps. That is, since the time interval between a 
set step and a reset step supports the maintenance period in the condition that the electro-optics 
component was chosen, gradation can be obtained by setting up this time interval suitably. 
[0017] The drive approach of the 9th electro-optic device of this invention is characterized by 
obtaining gradation in the drive approach of the above-mentioned electro-optic device by repeating 
the set-reset actuation specified at said set step and said reset step two or more times. Since the 
condition of an electro-optics component is chosen at said set step and the maintenance period in that 
condition of having been chosen is determined at a reset step, it becomes possible by repeating this 
set-reset actuation two or more times to obtain multi-tone. In addition, it lets this specification pass 
and set-reset actuation is defined as the actuation specified at the set step defined previously and a 
reset step. 

[0018] In the drive approach of the 10th electro-optic device of this invention, it is characterized by 
the time intervals between said set step in said set-reset actuation repeated two or more times and 
said reset step differing, respectively in the drive approach of the above-mentioned electro-optic 
device. 

[0019] For the drive approach of the 1 1th electro-optic device of this invention, in the drive approach 
of the above-mentioned electro-optic device, all the time intervals between said set step of said set- 
reset actuation repeated two or more times and said reset step differ, and the ratio of these time 
intervals is about 1:2 on the basis of the minimum time interval among said time intervals. : .. It is 
characterized by being set up so that it may be set to :2n (n is one or more integers). For example, 
when the ratio of said time interval performs two set-reset actuation of 1 :2, the display of 4 gradation 
of 0, 1, 2, and 3 is possible. On the other hand, when the ratio of said time interval performs two set- 
reset actuation of 1:1, it becomes 3 gradation of 0, 1, and 2. That is, by the drive approach of this 
electro-optic device, the number of gradation maximum by the minimum repeat of set-reset actuation 
is obtained. In addition, the ratio of said time interval is not necessarily 1:2 correctly. : .. It is not 
necessary to be :2n (for n to be one or more integers), and it is good if exact to extent which can bear 
the gradation precision needed. 

[0020] The drive approach of the 12th electro-optic device of this invention is characterized by said 
set signal being a signal which determines the switch-on of said driving transistor instead of 
choosing a flow or un- flowing in the drive approach of the above-mentioned electro-optic device. 
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[ of said driving transistor ] This means switch-on in-between besides two conditions, un-flowing 
[ the flow of a driving transistor and ], being chosen, and getting, and can realize it by giving a set 
signal as a signal which has a continuous value or three values or more which were set up discretely. 
This drive approach is an approach effective in realizing many numbers of gradation. 
[0021] The drive approach of the 13 th electro-optic device of this invention is characterized by said 
electro-optics component being an organic electroluminescent element in the drive approach of the 
above-mentioned electro-optic device. An organic electroluminescent element is a light emitting 
device using an organic substance as an electroluminescence ingredient. 
[0022] The 1st electro-optic device of this invention is characterized by driving by the drive 
approach of the above-mentioned electro-optic device. That is, in this electro-optic device, the 
maintenance period of the condition of the electro-optics component chosen by the set step can be 
suitably set up by giving the ON signal of a switching transistor, and the ON signal of a reset 
transistor through the same scanning line, without forming a reset line. 

[0023] The 2nd electro-optic device of this invention corresponds to the intersection of the scanning 
line and the data line. An electro-optics component and the driving transistor which drives this 
electro-optics component, The switching transistor which controls this driving transistor, The reset 
transistor which resets this driving transistor to non-switch-on, Are preparation ************** an( j 
the signal which makes said switching transistor and said reset transistor an ON state or an OFF state 
is generated. It is characterized by including at least one drive circuit which generates the signal 
which sets said driving transistor corresponding to the signal which makes said switching transistor 
an ON state. Here, there is not necessarily no need of "generating the signal which makes said 
switching transistor and said reset transistor an ON state or an OFF state, and generating the signal 
which sets said driving transistor corresponding to the signal which makes said switching transistor 
an ON state" only in one drive circuit, and it may be performed in two or more drive circuits. 
[0024] The 3rd electro-optic device of this invention corresponds to the intersection of the scanning 
line and the data line. An electro-optics component and the driving transistor which drives this 
electro-optics component, The switching transistor which controls this driving transistor, The reset 
transistor which resets this driving transistor to non-switch-on, With the scanning-line driver who is 
preparation ************** and supplies the signal which makes said switching transistor and said 
reset transistor an ON state or an OFF state to said scanning line It is characterized by including the 
data-line driver who supplies the signal which sets said driving transistor corresponding to actuation 
of said scanning-line driver to said data line. 

[0025] The 4th electro-optic device of this invention corresponds to the intersection of the scanning 
line and the data line. An electro-optics component and the driving transistor which drives this 
electro-optics component, The switching transistor which controls this driving transistor, The reset 
transistor which resets this driving transistor to non-switch-on, The ON signal for performing the set 
step which is preparation ************** and sets the display condition of said electro-optics 
component is given to said switching transistor through said scanning line, And it is characterized by 
giving the ON signal for performing the reset step which resets said display condition to said reset 
transistor through said scanning line. In addition, the semantics of a "set step" and a "reset step" is 
the same semantics substantially with the set step and reset step in claim 1 here, respectively. 
[0026] As for the 5th electro-optic device of this invention, the end of said reset transistor is 
characterized by connecting with this power-source line, including further the power-source line by 
which said electro-optic device supplies a current to an electro-optics component through said 
driving transistor in the above-mentioned electro-optic device. For this reason, the 1st of this 
invention - the 5th electro-optic device do not need the reset line for performing a time amount 
gradation method. Therefore, it has the advantage that sufficient screen product is securable. In 
addition, if it establishes a sub-picture element in the pixel of this electro-optic device when you 
need much more numbers of gradation, concomitant use with an area gradation method can also be 
performed. 

[0027] The 6th electro-optic device of this invention is characterized by said electro-optics 
component being an organic electroluminescent element in the above-mentioned electro-optic 
device. 

[0028] The 1st electronic equipment of this invention is characterized by being electronic equipment 
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by which it comes to mount the above-mentioned electro-optic device. 
[0029] 

[Embodiment of the Invention] Hereafter, the desirable example of this invention is explained. 
[0030] The fundamental circuit concerning the example of this invention is equipped with the 
polycrystalline silicon thin film transistor (low-temperature poly-Si TFT) formed in the low- 
temperature process of 600-degree less than Centigrade. Low-temperature poly-Si Since TFT can be 
formed on a cheap glass substrate by the large area and can build in a drive circuit on a panel, it is 
suitable for manufacture of electro-optic devices, such as a luminescence display. Moreover, also in 
small size, since current serviceability is high, it is suitable also for the high definition current 
luminescence display device. In addition, low-temperature poly-Si This invention is applicable also 
to the electro-optic device driven by the so-called organic thin film transistor which uses an 
amorphous silicon thin film transistor (a-Si TFT), the transistor of the silicon base, or an organic 
semiconductor besides TFT. 

[0031] The pixel equal circuit of the electro-optic device concerning the example of this invention is 
shown in drawing 1 . In this example, the scanning line (SI), the data line (Dl), and a power-source 
line (V) are formed, and it corresponds to the intersection of the scanning line (SI) and the data line 
(Dl). A light emitting device (LI 1) and the driving transistor which drives a light emitting device 
(LI 1) (DTI 1), The switching transistor which controls this driving transistor (DTI 1) (ST1 1), It is the 
electro-optic device equipped with the reset transistor (RT1 1) which resets this driving transistor 
(DTI 1), and the capacitor (CI 1), and the end of a light emitting device (LI 1) is connected to cathode 
(A). Here, since a driving transistor (DTI 1) is p mold, the flow of a driving transistor (DTI 1) is 
chosen by the data signal of low voltage, and a light emitting device (LI 1) will be in a luminescence 
condition. On the other hand, un- flowing [ of a driving transistor (DTI 1) ] is chosen by the data 
signal of high potential, and a light emitting device will be in a nonluminescent condition. In 
addition, in the pixel equal circuit shown in this drawing, although a switching transistor (ST1 1), a 
driving transistor (DTI 1), and a reset transistor (RT1 1) are n mold, p mold, and p mold, respectively, 
it is not limited to this. 

[0032] Drawing 2 is drawing showing wiring and pixel arrangement of an electro-optic device 
concerning the example of this invention. A pixel is formed in the shape of a matrix by two or more 
scanning line (SI, S2 ....) and two or more data lines (Dl, D2 ....), and the pixel is formed 
corresponding to the intersection of each scanning line and the data line. For example, the pixel 1 1 is 
formed corresponding to the intersection of SI and Dl . Although the thing of a pixel containing a 
switching transistor (ST1 1) and a reset transistor (RT1 1) as shown in drawing 1 , a capacitor (CI 1), a 
driving transistor (DTI 1), and a light emitting device (LI 1) is fundamental, two or more sub-picture 
elements may be included in the pixel. In addition, the power-source line (V) is omitted in this 
drawing. 

[0033] The drive approach of an electro-optic device of having the circuit and pixel arrangement 
which were shown in drawing 1 and drawing 2 concerning the example of this invention is shown in 
drawing 3 . The 1st scan signal SS (SI) is supplied to the scanning line (SI), the 2nd scan signal SS 
(S2) is supplied to the 2nd scanning line (S2), and scan signal SS (S3) supply is carried out at the 3rd 
scanning line (S3). 1st data signal DS (Dl) is supplied to the 1st data line Dl, 2nd data signal DS 
(D2) is supplied to the 2nd data line D2, and 3rd data signal DS (D3) is supplied to the 3rd data line 
D3. 

[0034] In this example, since a switching transistor (ST1 1), a driving transistor (DTI 1), and a reset 
transistor (RT1 1) are n mold, p mold, and p mold, respectively, the scan signal of high potential 
functions as an ON signal of a switching transistor, and they make a switching transistor switch-on. 
The ON signal of this switching transistor is made to correspond, by the set step which gives the set 
signal of low voltage as shown in the slash section, a driving transistor will be in switch-on and a 
light emitting device emits light. On the other hand, the scan signal of low voltage will function as an 
ON signal of a reset transistor, high potential will be given to the driving transistor which is p mold 
through a reset transistor from a power-source line by this reset step, a driving transistor will be in 
non-switch-on, and a light emitting device will be in a nonluminescent condition. 
[0035] The luminescence periods El, E2, and E3 of a light emitting device are prescribed by the 
time interval between the above-mentioned set step and a reset step. Here, although the ratio of the 
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die length of the luminescence periods El, E2, and E3 is set up so that it may be set to about 1:2:4, 
thereby, 8 gradation of 0, 1, 2, 3, 4, 5, 6, and 7 is obtained. In addition, although carried out one by 
one in this example from the set-reset actuation with the short time interval between a set step and a 
reset step, there is not necessarily no need of performing set-reset actuation with a short time interval 
first, and it can be chosen according to an operating condition or spec, about in what kind of 
sequence set-reset actuation from which a time interval differs is performed. In addition, since some 
time amount may be taken for a transistor or a light emitting device to answer to a signal, as shown 
in this drawing, the start time and end time of a luminescence period may shift from the start time of 
a set step, and the start time of a reset step, respectively. Moreover, although the period which gives 
the ON signal of a switching transistor, and the period which gives a set signal have lapped 
completely in this drawing, depending on an operating condition or spec, it does not necessarily 
need to lap completely. 

[0036] Drawing 4 is drawing showing the current characteristic of the light emitting device of the 
example of this invention. The control potential (Vsig) and the axis of ordinate which give an axis of 
abscissa to the gate electrode of a driving transistor are a current value (Hep) in an organic 
electroluminescent element. Since the current value and luminescence brightness in an organic 
electroluminescent element are in proportionality mostly, you may think that the axis of ordinate 
supports luminescence brightness. It is desirable to control an organic electroluminescent element by 
this example to either of two conditions of a perfect ON state or a perfect OFF state. Therefore, in a 
perfect ON state or a perfect OFF state, since a current value (Hep) is almost fixed even if it changes 
transistor characteristics, the current value in a light emitting device hardly changes, but becomes 
almost fixed [ luminescence brightness ]. It becomes possible from this to realize image quality 
homogeneity. 

[0037] Drawing 5 is drawing showing the production process of the thin film transistor of the 
electro-optic device concerning the example of this invention. First, an amorphous silicon is formed 
on a glass substrate 1 by PECVD which used SiH4, and LPCVD using Si2H6. With laser radiation, 
such as an excimer laser, and solid phase growth, an amorphous silicon is made to polycrystal-ize 
and the poly crystalline silicon layer 2 is formed ( drawing 5 (a)). After carrying out patterning of the 
polycrystalline silicon layer 2, gate dielectric film 3 is formed and the gate electrode 4 is formed 
further ( drawing 5 (b)). Impurities, such as Lynn and boron, are driven into the polycrystalline 
silicon layer 2 in self align using the gate electrode 4, and MOS transistors 5a and 5b are formed. In 
addition, 5 a and 5b are the driving transistor of p mold, and the switching transistor of n mold here, 
respectively. In addition, the reset transistor is omitted in drawing 5 . After forming the 1st interlayer 
insulation film 6, a contact hole is punctured and a source electrode and the drain electrode 7 are 
formed further ( drawing 5 (c)). Next, after forming the 2nd interlayer insulation film 8, a contact 
hole is punctured and the pixel electrode 9 which consists of ITO further is formed ( drawing 5 (d)). 
[0038] Drawing 6 is drawing showing the production process of the pixel of the electro-optic device 
concerning the example of this invention. First, the adhesion layer 10 is formed and opening is 
formed corresponding to a luminescence field. Opening is formed after forming the layer 
intermediate layer 1 1 ( drawing 6 (a)). Next, the wettability on the front face of a substrate is 
controlled by performing plasma treatment, such as oxygen plasma and CF4 plasma. Then, a hole 
injection layer 12 and a luminous layer 13 are formed according to vacuum processes, such as liquid 
phase processes, such as a spin coat, squeegee coating, and an ink jet process, and a spatter, vacuum 
evaporationo, and the cathode 14 which contained metals, such as aluminum, further is formed. 
Finally the closure layer 15 is formed and an organic electroluminescent element is completed 
( drawing 6 (b)). The role of the adhesion layer 10 is improving the adhesion of a substrate and the 
layer intermediate layer 1 1, and obtaining an exact luminescence area. The layer intermediate layer's 
1 1 role is keeping away cathode 14 from the gate electrode 4, a source electrode, and the drain 
electrode 7, controlling surface wettability, in case a hole injection layer 12 and a luminous layer 13 
are formed in reducing parasitic capacitance and a liquid phase process, and performing exact 
patterning. 

[0039] Some examples of the electronic equipment which applied next the electro-optic device 
explained above are explained. Drawing 7 is the perspective view showing the configuration of the 
personal computer of the mobile mold which applied the above-mentioned electro-optic device. In 
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this drawing, the personal computer 1 100 was constituted by the body section 1 104 equipped with 
the keyboard 1 102, and the display unit 1 106, and is equipped with the electro-optic device 100 of 
the above-mentioned [ this display unit 1 106 ]. 

[0040] Moreover, drawing 8 is the perspective view showing the configuration of the portable 
telephone which applied the above-mentioned electro-optic device 100 to the display. In this 
drawing, the portable telephone 1200 is equipped with the above-mentioned electro-optic device 100 
with the ear piece 1204 besides two or more manual operation buttons 1202, and the speaker 1206. 
[0041] Moreover, drawing 9 is the perspective view showing the configuration of the digital still 
camera which applied the above-mentioned electro-optic device 100 to the finder. In addition, it is 
shown in this drawing in [ connection / with an external instrument ] simple. To the here usual 
camera exposing a film according to the light figure of a photographic subject, the digital still 
camera 1300 carries out photo electric conversion of the light figure of a photographic subject with 
image sensors, such as CCD (Charge Coupled Device), and generates an image pick-up signal. The 
above-mentioned electro-optic device 100 is formed, it has composition which displays based on the 
image pick-up signal by CCD, and an electro-optic device 100 fiinctions on the tooth back of the 
case 1302 in the digital still camera 1300 as a finder which displays a photographic subject. 
Moreover, the light-receiving unit 1304 containing an optical lens, CCD, etc. is formed in the case 
1302 observation- side (setting to drawing rear- face side). 

[0042] When a photography person checks the photographic subject image displayed on the electro- 
optic device 100 and does the depression of the shutter carbon button 1306, the image pick-up signal 
of CCD at the time is transmitted and stored at the memory of the circuit board 1308. Moreover, if it 
is in this digital still camera 1300, the video signal output terminal 1312 and the input/output 
terminal 1314 for data communication are formed in the side face of a case 1302. And as shown in 
drawing, a personal computer 1430 is connected to the input/output terminal 1314 for the latter data 
communication for a television monitor 1430 again at the former video signal output terminal 1312 
if needed, respectively. Furthermore, the image pick-up signal stored in the memory of the circuit 
board 1308 by predetermined actuation has a television monitor 1430 and composition outputted to a 
personal computer 1440. 

[0043] In addition, as electronic equipment by which the electro-optic device 100 of this invention is 
applied, ****** equipped with the video tape recorder of a liquid crystal television, and a viewfinder 
mold and a monitor direct viewing type, the car navigation equipment, the pager, the electronic 
notebook, the calculator, the word processor, the workstation, the TV phone, POS terminal, and 
touch panel other than the personal computer of drawing 7 , the cellular phone of drawing 8 , and the 
digital still camera of drawing 9 etc. is mentioned. And it cannot be overemphasized that can apply 
the electro-optic device 100 mentioned above as a display of these various electronic equipment. 

[Translation done.] 
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* NOTICES * 

«jPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 11 It is drawing showing the pixel equal circuit of the electro-optic device concerning the 
example of this invention. 

[Drawing 21 It is drawing showing pixel arrangement of the electro-optic device concerning the example 
of this invention. 

[ Drawin g 31 It is drawing showing the drive approach of the electro-optic device concerning the 
example of this invention. 

[Drawing 41 It is drawing showing the current characteristic of the light emitting device concerning the 
example of this invention. 

[Drawing 51 It is drawing showing a part of production process of the electro-optic device concerning 
the example of this invention. 

[Drawing 61 It is drawing showing a part for the production process of the electro-optic device 
concerning the example of this invention. 

[Drawing 7] It is drawing showing an example at the time of applying the electro-optic device by one 
example of this invention to the personal computer of a mobile mold. 

[ Drawing 81 It is drawing showing an example at the time of applying the electro-optic device by one 
example of this invention to the display of a portable telephone. 

[Drawing 91 It is drawing showing the perspective view of the digital still camera which applied the 
electro-optic device by one example of this invention to the finder part. 
[Description of Notations] 
V Power-source line 
A Cathode 

LI 1 Light emitting device 
DTI 1 Driving transistor 
ST 11 Switching transistor 
Cll Capacitor 

51 The 1st scanning line 

52 The 2nd scanning line 

53 The 3rd scanning line 
Dl The 1st data line 

D2 The 2nd data line 

SS (SI) Scan signal of the 1st scanning line 

SS (S2) Scan signal of the 2nd scanning line 

SS (S3) Scan signal of the 3rd scanning line 

DS (Dl) Data signal of the 1st data line 

DS (D2) Data signal of the 2nd data line 

DS (D3) Data signal of the 3rd data line 

The 1st luminescence period of the El (11) pixel 1 1 
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The 2nd luminescence period of the E2 (1 1) pixel 1 1 
The 3rd luminescence period of the E3 (1 1) pixel 1 1 
The 1st luminescence period of the El (21) pixel 21 
The 2nd luminescence period of the E2 (21) pixel 21 
The 3rd luminescence period of the E3 (21) pixel 21 
The 1st luminescence period of the El (31) pixel 31 
The 2nd luminescence period of the E2 (31) pixel 31 
The 3rd luminescence period of the E3 (31) pixel 31 
Vsig Control potential 
Hep Current value 

1 Glass Substrate 

2 Polycrystalline Silicon Layer 

3 Gate Dielectric Film 

4 Gate Electrode 
5a p mold transistor 
5b n mold transistor 

6 1st Interlay er Insulation Film 

7 Source Electrode and Drain Electrode 

8 2nd Interlayer Insulation Film 

9 Pixel Electrode 

10 Adhesion Layer 

1 1 Layer Intermediate Layer 

12 Hole Injection Layer 

1 3 Luminous Layer 

14 Cathode 

15 Closure Layer 
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30 [0012] #fS51CD!g 4 £O«S0fc3*SB©|gS&?j 2£ 

7f>yb7^x?, HuiEK7-rif>^'h7>> ? x 
o is«ffi©^am#%#^. scttcfeox^-y^y^h 

40 T*#5„ 

[0 0 13] *%^©^5«7)«^^B©|gi673}* 
tt, ±E©«S0tt^lB©ffia7?&k:fev^T, Mtax-r 

^■>^ r h7>S?X^fcWIBU'fe<y h h7>yi?X2 t 

t>\ vs>vo>vktwmixa.*mtf*£b. 

50 [0 0 14] *fmoB6OBA%¥tfiB<0Blb7Srj£ 
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it, ±E©«jRJtt^Htfl|©«(rtrafc43V'»T, -VS= 

vr , st?vo=o v eau-to t^sm&ttmrz 
•ret. ttnmtTz,, wmm5Rummm6ic&%n 
mt¥$m<Dwm?5mz&*), vs. vo, stxiv^t^ 

Z.2<D*Z<'-*7mi¥tV-t-yh h^yisXfOXy- 

[0015] *mi<»m7 <DW%ft¥m.mv>mwi?5m 
it. ±E©«iomt«<o«»^rttic43V'.T, Btfiex-f 

H^^X^^ttjgt-TSCi:, StfffllB'J-te-y h 
tile £ *) , B^^lg^cO^^S^tf^coa^Jti 

[ooi6] *^oS8om^^a©m®i/3is 

1 7 h Xf 7 y i: 'J 1 7 h Xf 7 y tCHOR 
[0 0 17] *^OS9<73«^^g©Si(j73ffi 

tt, ±IB©li^tt^ScDfglS;Sa;{c:|3^T, iJie-b-y 
hX-^-y^fcHuffiU-tr-y hXf7 :/°fT?^£tt5-fe<y 

&££. £#®£:-rs 0 SiTE-fc-y hXf77^)t¥ 
*^©««*qW?*n, U -tr y h X-r >y T'T'^SS?* 

U -tr y h fSmiSfetcJtaStifc-fc y h X-r -y U -tr >y 

h Xt- -y 7£ T»«ffi«n*»ff t izm? 3o 

[0 0 18] :*3£«§e>Sg 1 0©««ft^ggO[>&l&?j?£ 

■y hX^-yytMEU-fe-y HX^-y:/tcDfa<DBtfigPigfg 

[0019] *?m<Dm i i (Dmmytmmtomm-ftm 
it, ±m<DmMyt^m(ommyjmicts^x, mmm 

<0 jgf suIB-tr >y h - U -fe >y h W)if<D aulB-tr y|<Xf7^ 
fcffiME'J-by KX-r-y^tcoraco^mSPB^-r^TS* 

m^cDmmmm^smt Lr^ti^ i : 2 :. . : 2 n 
t. *mmt?z 0 mz.i£. mimmmm<Dtttfi : 2 
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£\ 0, 1„ 2<D3Pgpfc*5 0 1&K>. COt««* 
SS<DK»(73ffiT^±, -tr <y h - 'J -b <y h ISfFcDg/MEcD 

Mm<Dl£it&1?L$>lEmic 1:2:.. : 2 n (nt* 1 

[0020] *%mo%s 1 2<Dnf$.y(&mm(Dmmj3& 

it. ±JE©*«M6^it«oe»*ttKfiv%T. ME-tr-y 

h M*tti . mi b k f tr > y h ^ > ^>*x * (D mm S fc (i 
io imm*m&i-?%ttt> vie m^Y^^^-y^v^yj 

m<o 2 -DcotmLMic <t)nnft*a«as«t]HR$ n 3 

[0021] 1 3 ««^^#ggcDigtt73 m 

it. ±m<Dmiw&mm<r)®m7imici3^-c. mmmu 

So 

[0022] *mx»m 1 ©»^t^s«, ±ibo» 
t?z 0 ?%t>?>£<Dm$wmmmvit, wn-vmmm 

•y h b ; 7>i?XZ<D*>'m^*5-Z.%££lct:K>. U-fe 
>y bi©*iStt-5Ci:^:L{c-lr>y hXf7 ^{c J: OS*?? 

[0023] tt%m<Dm2(Dmm.ye¥mwit. i&t-mt 

© K^'flf h 5 Vi/X Z%fflm-f S X-f >y h 

5>'>*x^i:, c<Db^^\£y-yb9>^x^^mm 

VmicV-bv h-rsU'fe^y h h7>yx?i:, ^mxtc 
t^gfiT'SoT, HuIBX^>y^V^h7>J/*X^ 
St>*MIBU-fe>y h b7>VX***>W&£rclt*7Vi 
40 fl8i:-rsm^*^?-ar, mjIBx^ -y^y^h^ys/'x 

2**>ttmt-rzm^icttfcLTimi k^-y e >^ h 

tfe-o^trcfc, ^^fc-rs. ccuit. — d 
©K»0»«»fe rMfEXY-y^^^h^^X^S^ 
BiffBU-tr-y h h5>^*X^?r^->«fi|S/c{±^-7«Slt 
BiJgax-r'y^y^h^yy-x^^ 

50 [002 4] *5g93cOfS 3 £^«^^^at±, 
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*#&{ci)-fc>y Ht5'Jt7 h h7>^X*iu *ffiZ.rz 
l^iST'S^T^ mm^y^yirh^y^x^ 
&Zfw>mV-b>y h h7yiSX***yViM£rcl**7tf. 

vytfh^yisxzz-tv h-rzmnzttmT—zmc 

co o 2 5] *¥£mcom4<Dmnytmmwii, m&mt 

nye¥m?*mw)-?z\*^-f\£y7h^yi?x$t. c 
<DF : 7'f}£y7\~^yisxft%fim-?zx'fv7-y#h 
^yitxzt, ^.(OY^^^y^v^y^^ummm 

•te>y h-TS-tr-y hXr-y -f*fto Tctbo)*ymmm%l 
M&ffi*fr L TMfEX-f 7f>^h7>yx?(c^5 

So ft&, Ccf Rry hXf'^J sc? ru-tr-y hX 

co o 2 6] *nw<Dm5<Dw%yt¥mmi*. ±x&om. 

**aW8**6te^», MI2U-tr>y h> hyy-^^O- 

ccDtctb. *¥£m<omi~m5(DW%&£mmsit. mm 

CO 0 2 7] *^cD^6CD^^«§(i N ±fH<D« 
CO 0 2 8] ##gl!f!©3S 1 £>m^«S8§fi> ±IB£D«^ 

*»«*ue»5*nTft*«?«»Tf**ci:, z&mt 

CO 0 2 9] 

co 0 3 0] *^cDHiSg<5ijtc^5a*wiiiK{i, ms. 

yWmV^yV** OgMp o 1 y-S i TFT) % 
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I^l. 0 fiIpoly-Si TFTfct, *ffi«T* 
rt&-?t£<DT\ ^*^Bftif60«^^B<^S 

v>©t% Kraiaftm^gfta^t^fcfcaLTv^o ft 

*5, fifipoly-Si TF TJ^Cfc, *JWJ/»J 
HVSMI^^X* (a-S i TFT) , i"j3y 

co o 3 i ] ^mnnmmicm^nm^mm^mm 
mm®®,*® i tc^-To *sisfs^jT*{4^sn (so. 
7*-*$ (d i ) sowsusi (v) ^s^n, 

(S 1) ii'r-^SS (D 1) (O^tMlSLT, ffcftig 
f (LI 1) flttifS^ (L 1 1 ) *WSilTZ> Y^-C 

y>yy\-=>yV7,z (dti o ^©H^-Ytr^y 

Y^yV-X* (DTI 1) »t§7^7f>yh7 
>>>X* (ST1 1) COK7-flf^h7^X 
* (DTI 1) *l)-fe-y bTZV-tv h Y^yVT.* 

-0 (rti i) (ci i) *m%.rzn 

zmm?- (lid mm 

(A) iCjgS££ftT^-5 0 ecru K^i'tfvy 
^X* (DTI 1) «pST*feS/-c*t>. ffi»fi[(3[)T r -^ 
M^JCiO K^-flf>yh5^^X^ (DTI 1) C03¥ 

>i#s$?£n. zmm? (lid fiigftifti^ftSo 
x* (d t i D ©#NSs*^s??n, mtm^mm 

)tfc^i:ft5o ftfe, d©0{c^LfcB^ffilHlSST 
ti, X^7f^h7»*X^ (STll), K^-ftf 
0 >^h^>^x* (DTI 1) , Rt>*U-tr>y h h7>->* 
X# (RTI 1) fcK-tl^ftnS!, pS> StfpSl?^ 
£*\ ctifc{i^?tiftv\ 

co o 3 2] 02«, *¥zw<Dnmmiz&znim¥m 

(S K S 2. . . . ) IS&XtmtHD?-*®. (D K 
D2. . . . ) {CkOH^VhU^XTOc^fig^tl. 

tlT^Z. mffs SltDl £D3S^(CW1SLTH^ 
1 1 tftStte>tt-t^5<, iB^fiK 1 fc^LfcioftX^ 
3 >y^>^>^:vS?X# (STl 1) , Ut7hh7>^ 
W (RT11), (C 1 1) , Y^J\£y 

yb<?yi?x# (dti D , Rzfzmm? (lid 
itnmm (v) ^bsltv^o 

CO 0 3 3] 03(cfi, *5£W<DmMMlc&%, miR 
ZfmZlCTfiLfc HSSStf H^EB^ *f f 5 ««7t^B 
©IB»7jjS^-r 0 (S 1) {ctfjgi £>j££f8^ 

s s (si) A^sn, mz<Dfew& (s 2) jc«jb 

> 2©iti§SS (S2) *^«^n, ^3©7lfiJig 
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(S 3) {cti^S^S S (S 3) W&ZtlZo &1<D 

T—zmu i iatm i or-zimD s (dd 

(D2) tf«f&2*X, SgSCD^-^ISlDStCtiSgS^ 

-^ft^Ds (D3) &M6-$n$> a 
co o 3 4] *nmmT>iz. ^y+ytrv^yax* 
(stiik K5^t:>yh7>5;x^ (dti 

1) s StfU-fe-y ]- Y=7Z/VXZ (RT1 1) lt*tl? 

■y :/fc <}; 9 , K9-f if ]- 5 > *>*X* A^il^i: & 

•y f- Y"7>iy^<D^ymmLL-xmmh. £(DV*>-y 

LT pi7$5 K^tf>y h^y^X#(;:;t^tea<.§. 
^5tl> K^^tfV^h^v^x^til^a^fc^: 

[0 0 3 5] 3»1fiJ|PF05B«WBEK E2, ME3 
fi±ie<D-tz>y hXr-y^'J-b-y HX7^yXi:cD|ig©B$ 

E 2StfE 3cOS^©J±{4fc<t^ 1 : 2 : 4{C&3<fc3 
tcS^^nTV5*V CtltCfcOO, 1, 2, 3, 4, 

■fe-y hX-r-y^fcU-fe-y bXTV7°£(DfS(DBZmfflm<D 

KIScDSV^-tr-y h-U-fey hftf^SWKfT? i£gf±<£ 
-fL&&<, ^HF^FBOS*S-b>y b-V-t-y bW>YE* 
b<D£ 5 rg.m&X>'ub frlc-o^Tlimttm^X^'y 5 

t$?T^rat^, ^n^fti-b-y hX^-y^(DW^ffli: 
U-tr-y hX^'y^OM^Hfc^e-rtl-Sct^feSo 

COEI-ettX'j'^y^^^'h^v^x^cD^-V^ 
£^*38!RSi:-tr<y h<f^£^*5»IIBi:#^fc«JS: 
oTt,>-5#, ^ffl^ia-^X^'y^tctoTfi^-rUfe^ 

[0 0 3 6] 04«, *f8W©SSffi{ffl<D5£^^«8iE 

xUf hD;b5*v-fe>Z*?|c43tt*«*tt (I I e 
p) t'S5a Sixl/^ hn/PS^'y-trvxig^fc^t 
^«Mffli:^)B|jS{±, KirjtWM«fc**OT, JEM 
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fe, ( 1 1 e p) &mg-fetj;<DX\ stymie 
Mizmmmimt/vemtit-f, fDtwstsir— j£ 

[003 7] 05 it*&w<Dmmmicmzmnytmmw 

^5XSSl±lC S i H43&fflV*7fcP E C V D- 5 ?, S 
i2m%mWcL P C V D {£ <fc 9 , 7W77XJ/U3 

HtBj&gKJcD, 7t;l'7rx->U3>'^Ht? 
^Si/'Jn>g2^figt- S (05(a)) . $*| 

*»*u sp)(cy-hmffi4*^-rs (05 

(b)) „ 'Jy-f^n>^ir(7)^iM^y-h«Si4^ffl 

v^Tgas^{c^s->un>^2{c#r^ii^ mo 

S h^V^X^5 a&tf 5 b£J&£f5 0 =S:*5, CCT* 

«5 astfs b{i^-n ; enpS«oK7're^yh7>'^ 

X^StfnScOX-r-y^^yh^v^x^TPfe^o * 
/b«H?LU ?e{cy-X«gfeJ;a : KW>«8i7^ 

jgfig-r^ (05 ( c ) ) o mzmmymwksttm 

P.fi!c5H^ffi9^^-r5 (05(d)) o 

[0038] 06 t±, *mm<Dmmmic&tt$sx&m 
mmi 1 *»j*Lfe*» mn®*mis,?z (06 

0 (a) ) . #lc, mmzf^XT^C F4^XV*^0D 
y^XTjas^fT^ c tic i DS«^ffi©aitiit«r»Jlii 
■T5o lETLaA^l 2feJ:tf^gi 3«:Xlf 
>n-h, X*-^&»), -Y>^^i-y hXn-bX^if 
oSffl^n-trx-f), X^«y^, ^»^ifcDK^^n-fex 

f^si 4zmi%?2> 0 mmicm±mi sz&t&u 

il/^hn;l/5*-yfe>Xl?%MJt5 (0 6 

(b) ) „ &mmi ocosnjti, a®i:^jii 1 t<D 

) «o ®Hgi i©ssu«, y-h«ag4 j f>y-xa®tj 
k >«® 7 ^eissi 1 4 «ra^tT, ^^sa 

ZteffitZcb, &0\ ^ffi^n-tXT*iE?LaA@ 1 2 
[0 0 3 9] ortt, J-X±tC^^Lfc«^^B*® 

fevr, /^-y^-;i/=i>if a-* 1 ioo«, +— #— 

1 K 1 10 2 ^r^X-fc*^ 1 1 0 4 i:, S^rL- >y h 1 
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106 tic^^mf&^n. co^iai'y h i i o 6# 

coo4o] &tc, m8izmm<Dm%yt¥$iw ioo^ 
&2>o c£O0(c*3u>t, flssr«is*ai 2oot±, wk.v> 

8W#*y 1 2 0 2(D(S*\ gfgQ 1 2 0 4, igfgP 1 

2 0 6 1 1 fete, WJBcDm^^S 1 0 0 ^figS-TO 

So 

[004 1] 09 t±mf^«^^ga 1 0 0 

^Vv^l/X^l/*;^ 1 3 0 0fi, «^#<Dft 
teCCD (Charge Coupled Device) &iftD«&iSi^ 

f^l/*;*^ 1 3 0 OfCfcttS^— X 1 3 0 2<9ffffifc 

fi> waio«^e^ei oo*^te,n, ccdw 

Mft^Bl 0 0im^#*m7K?Z7T^l/#£LT 20 
Hftl-TSo ^r-Xl 3 0 2CDgyg?<ftl (0fc:fcV>T 

^■-•y m 3 o 4^ia^8nTt/^o 
[0042] m&mm^ytmms 1 o ot^snfc 

^f*«*SSSb^-*- y###y l 3 0 6£i¥T-r3 

3 0 %<T>**:V\Z.Wk 'tSIW^n-So £fcu COr-fS? 
£/l/X^/W7*7 1 3 OOlC&oTfi, ^— X 1 3 0 2 

ffl^Atti^i&i? 1 3 1 4£tfmtf<E>tlX^Z 0 ^-LT, 30 

ia{c^?n««fc-5{c, M^tf^w^m^ss^i 3 1 

2tCf±-rbfcr^# 1 4 3 0*\ */c> ft**)?*-*]! 
fSfflcOAW^^l 3 1 4 £«:/<— yrJvVayKa-* 

1 4 3 oa\ ^n^n^stisuT^snSo £5 
ic, ftfeommc j; 0 @ssa« 1 3 0 8 <d* * u icim 
znrzm®mm>\ t-w?=-zi 430^, >\-v-r 
)vny\£zL-n 1 4 4 o\m+}*in2>mmz*-?T^ 

[0 0 4 3] fc*. *^WcO«M^Sg 1 0 Otf&ffl 
^n^^aggfcLTti, 07CD/^-y^-;l/3>tfi- 40 
0 8 ©#S?!f «|g, l39©-r^#;UX?-;l/;2;;><-7 

-^xf-> 3 x "ruzmm. poss^ 

1 oo^jafflRTSi^timasTfe^Vo 

[0 1 ] *ftw<Dmmmimznimmm&<Dw%kmm 50 
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[02] *&W©ISffi0jC&S«5i)^gB©iBi!llBS 

[03] *&w<Dnmmimzn%.ft¥mm<Dmmj3m 

[04] *^©H»J{c«S^lg^©»SSi^1S%^ 

■r0T*feSo 

[05] *5tm<DmmMic&zn%Lyt¥mw<D®mj:m 
<d— Si5^-r0r*sso 

[06] *fgWco||iSifi0iJ{c^?,«M«¥^H©S!3iX@ 
gP*^-T0-C ! fe§o 

[07] ^^O-HSIiflRJfciSW^^g^ tv^ 
^ yl/^co/^— V n y If a. — £ (c Jgffl L #J 
^•T0t?fe5c 

[08] *&m<D~nffiMic&znfcLye¥mw*, mm 
[09] *&m<D-$zmmic£z>mf&(&mm*. 7r 

v 

A 

l 1 1 mtm? 

DTll K^ey^h^yyx* 
st 11 x-r-y^y^h^y^x* 
C 1 1 *-v/Vy# 
S 1 1 #B©j£2i» 
S 2 2#gcDj£»g 
S3 3#§<D^SE^ 

d 1 1 ms^-^m. 

D2 2#g£D-r-^*^ 

s s ( s 1 ) 1 mmoy^mkay^Mm^ 

SS (S2) 2*SO3£SK<0j£ftfl|« 

S S (S3) 3#B<D?tft6g©x£g{I# 

D S (D 1 ) 1 Sao^-^JSUO-r-^fHf 

DS (D2) 2#a©v J -*$S©7 ? -*M^ 

DS (D3) 3SSOf-3filOf-^i§ 

El (11) 1 1 £>§g 1 <7D^tW^ 
E2 (1 1) fi&l l©^2iD%)tWffl 

E3 (1 1) BXi Kom3(D^ytmm 

El (2 1) H^2 1 ©gU <D5gftl 
E 2 (2 1) 0|g2 \ <D%iZ<D ! mti 

E3 (21) a^2 \<Dm3v¥tytmm 
ei (31) Hsg3 i<omi(D?mmm 

E 2 (3 1) 0^3 \ <Dm2<D5&ffim 
E3 (3 1) 0^3 l©»3©OTffl 

v s i g ftjspfna 

I I e p WSifiB 

1 if^xmwL 

2 ^fgs-yunye 



15 

3 Y-h&mm 

5 a pSf7>>?X^ 

5 b ngh7»*X^ 

6 m i mmtmm 

8 Iff 2 J 
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